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SILVER BOW CREEK REMEDIAL INVESTIGATION 
FISH TISSUE 

ATTACHMENT I 

METALS AND ORGANICS IN WARM SPRINGS PONDS FISH TISSUE 
ANALYSIS DATA AND QA/QC DATA 
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TABLE 1-1 

ARSENIC IN WARM SPRINGS PONDS FISH TISSUE 

R u n  1  R u n  2  
L a b  No» ug/q uq/q DSA% 1 — * — 

T O 5 0 M  0 . 0 8 0  < 0 . 1 4 3  < 1 2 8 %  
T O 5 0 L  < 0 . 0 5 5  < 0 . 1 6 0  < 1 4 8 %  
T 0 5 1 M  0 . 2 3 5  0 . 1 4 6  7 6 %  
T 0 5 1 L  0 . 3 9 0  0 . 4 5 5  1 0 7 %  
T 0 5 2 M  0 . 0 8 8  < 0 . 1 4 3  < 1 4 4 %  
T 0 5 2 L  < 0 . 0 5 5  
T 0 5 3 M  < 0 . 0 5 5  < 0 . 1 4 3  < 1 4 4 %  
T 0 5  3  L  < 0  . 0 5 5  0  .  1 8 2  1 5 0 %  
T 0 5 7 M  < 0 . 0 5 5  < 0 . 1 4 4  < 1 4 4 %  
T 0 5 7 L  < 0 . 0 5 5  < 0 . 1 4 4  < 1 4 4 %  

i 

Q A / Q C  S U M M A R Y  

L a b  N o .  R u n  1  R u n  2  
0 9 6 1 : B l a n k  < 0 . 0 0 7 2  m g / L  < 0 . 0 1 1  m g / L  
0 9  6  2 :  B l  a n k  < 0 . 0 0 7 2  m g / L  N P ( u )  
0 9 6 3 : D u p l i c a t e  D S A % ( a )  =  9 9  1 0 0  
0 9 6 4 : D u p l i c a t e  D S A % ( a )  =  7 4  N P  
0 9 6 5 : S t a n d a r d  K S A % ( b )  =  5  1 0 1  
0 9 6 6 : S t a n d a r d  K S A % ( ° )  =  1 6 3  3 6 0  
0 9 6 7 : S t a n d a r d  K S A % ( d )  =  1 4 3  4 0  
0 9 6 8 : S p i k e  S S R % ( e )  =  1 3 7  4 9  
0 9 6 9 : D u p l i c a t e  D S A % ( f )  =  1 0 2  N P  

A n a l y s t  R e p l i c a t e s  ( D S A % )  

R u n  *  2  R e g u i r e d  R a n g e  

0 9 6 7 - R  9 9  T 0 5 1 L - R  1 0 6  5 - 1 1 5  o r  ±  1  M D L  
T 0 5 1 M - R  9 7  0 9 6 7 - R  9 6  

A n a l y s t  C a l i b r a t i o n  C h e c k s  ( K S A % )  

— u n  1  R u n  2  R e g u i r e d  R a n g e  

W 5 3 7 8  1 0 2  W 5 3 7 8  1 1 0  8 5 - 1 1 5  o r  ±  1  M D L  
W 5 3 7 8  1 0 1  W 5 3 7 8  1 0 2  

1 - 1  
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TABLE 1-1 

A R S E N I C  I N  W A R M  S P R I N G S  P O N D S  F I S H  T I S S U E  
( C o n t i n u e d )  

A n a l y s t  S p i k e s  ( S S R % )  

R u n  1  R u n  2  R e q u i r e d  R a n g e  

Q 9 6 3 - S  8 2  T 0 5 1 M - S  9 4  7 5 - 1 2 5  o r  ±  1  M D L  
T 0 3 7 L - S  8 4  T 0 5 3 L - S  1 0 1  

I 
T i s s u e  S p l i t  

( b )  E P A  M e t a l s  i n  F i s h  
N B S  M e t a l s  i n  B o v i n e  L i v e r  

( d  )  EP A  M e t a J s  i n  W a  t e r  
P r e d i g e s t i o n  S p i k e  
D i g e s t  S p l i t  

( g )  N P  =  N o t  P e r f o r m e d  

N o t e  

M o  D S A %  =  2  *  1 0 0  
( M j  +  M 2 ) / 2  

K S A %  =  M e a s u r e d _ V a l u e  t l Q Q  

T r u e  V a l u e  

S S R %  =  ( s P i k e d  S a m p l e )  -  ( S a m p l e )  ( D i l .  F a c t o r )  A  

( S p i k e )  ( D i l .  F a c t o r )  
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T A B L E  1 - 2  

C A D M I U M  I N  W A R M  S P R I N G S  P O N D S  F I S H  T I S S U E  

R u n  1  R u n  2  
L a b  N o .  u g / q  u g / q  D S A %  

T O 5 0 M  0 . 0 1 9  0 . 1 7 4  1 8 0 %  
T O 5 0 L  1 . 0 5  0 . 5 0  6 4 %  
T 0 5 1 M  0 . 0 2 8  0 . 0 8 2  < 1 4 9 %  
T 0 5 1 L  2 . 3 2  1 . 3 9  7 5 %  
T 0 5  2 M  0 . 0 8 9  0 . 0 8 2  < 9 6 %  
T 0 5 2 L  2 . 5 1  1 . 5 4  7 6 %  
T 0 5 3 M  0 . 0 2 0  < 0 . 0 8 3  < 1 6 1 %  
T 0 5  3  L  1  .  3 6  0  . 4 2 7  4 8 %  
T 0 5  7 M  0 . 0 1 0  < 0 . 0 8 3  < 1 7 8 %  
T 0 5 7 L  0 . 6 8 8  < 0 . 0 8 3  < 2 1 %  

Q A / Q C  S U M M A R Y  

L a b  N o .  R u n  1  R u n  2  
0 9 6 1 :  B l a n k  < 0 . 0 0 1  0 . 0 1 0  
0 9  6  2 : B l a n k  < 0 . 0 0 1  
0 9 6 3 : D u p l i c a t e  D S A % ( a )  =  1 7 5  1 0 0  
0 9 6 4 : D u p l i c a t e  D S A % ( a )  =  9 1  
0 9  6  5 : S t a n d a r d  K S A % ( b )  =  5 8  1 0 3  
Q 9 6  6 : S t a n d a r d  K S A % ( c )  =  2 6 8  7 0  
0 9 6 7 : S t a n d a r d  K S A % ( d )  =  2 7 0  6 0  
0 9 6 8 : S p i k e  S S R % ( e )  =  2 6 1  6 0  
0 9 6 9 : D u p l i c a t e  D S A % ( f )  =  1 0 0  

A n a l y s t  R e p l i c a t e s  ( D S A % )  

R u n  ^  R u n  2  R e q u i r e d  R a n g e  

T 0 5 2 M-R 1 0 7  T O 5 0 L-R 1 0 7  8 5 - 1 1 5  o r  ±  1  M D L  
0 9 6 5-R 9 9  T O 5 0 L-R 9 4  
T 0 5 2 L - R  1 0 1  0 9 6 7-R 9 8  

A n a l y s t  C a l i b r a t i o n  C h e c k s  ( K S A % )  

R u n  -  R u n  2  R e q u i r e d  R a n g e  

" " 7 8  9 0  W P 2 8 4  # 2  1 0 8  8 5 - 1 1 5  o r  ±  1  M D L  
W 5 3 7 8  9 4  W P 2 8 4  # 2  1 0 0  
0  . 1  p p m  1 1 0  

1-3 
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T A B L E  1 - 2  

C A D M I M  I N  W A R M  S P R I N G S  P O N D S  F I S H  T I S S U E  
( C o n t i n u e d )  

A n a l y s t  S p i k e s  ( S S R % )  

— -  R u n  2  R e q u i r e d  R a n g e  

T 0 5 3 M - S  8 2  T 0 5 1 L - S  7 5 - 1 2 5  o r  ±  1  M D L  
0 9 6 3 - S  8 9  0 9 6 6 - S  
T 0 5 2 L - S  1 2 3  

( a )  T i s s u e  S p l i t  
' k  ̂  E P A  M e t a l s  i n  F i s h  
| c |  N B S  M e t a l s  i n  B o v i n e  L i v e r  
' d )  E P A  M e t a l s  i n  W a t e r  

P r e d i g e s t i o n  S p i k e  
D i g e s t  S p l i t  

N o t e  

D S A %  =  2 *  1 0 0  

( M i  +  M 2 ) / 2  

M e a s u r e d  V a l u e  K S A %  =  *  1 0 0  
T r u e  V a l u e  

S S R %  =  ^ P i k e d  S a m p l e )  -  ( S a m p l e )  ( D i l .  F a c t o r )  ^  

( S p i k e )  ( D i l .  F a c t o r )  —  

1-4 
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TABLE 1-3 

COPPER IN WARM SPRINGS PONDS FISH TISSUE 

L a b  .  N o  .  p g / q  

T O 5 0 M  0 . 8 3 8  
T O 5 0 L  1 9 4 .  
T 0 5 1 M  0 . 6 7 5  
T 0 5 1 L  1 0 4 .  
T 0 5 2 M  0 . 4 8 8  
T 0 5 2 L  2 0 0 .  
T 0 5 3 M  < 0 . 3 2 5  
T 0 5 3 L  2 0 2 .  
T 0 5 7 M  0 . 4 6 3  
T 0 5 7 L  7 3 8 .  

O A / Q C  S U M M A R Y  

0 9 6 1 : B l a n k  < 0 . 0 3 7  m g / L  
0 9 6 2 : B 1 a n k  < 0 . 0 3 7  m g / L  
0 9 6 3 : D u p l i c a t e  D S A % ( a )  =  1 4 6  
0 9 6 4 : D u p l i c a t e  D S A % ( a )  =  9 2  
0 9 6 5 : S t a n d a r d  K S A % ( b )  =  1 0 5  
0 9 6 6 : S t a n d a r d  K S A % ( ° )  =  1 1 6  
0 9 6 7 : S t a n d a r d  K S A % ( d )  =  8 2  
0 9 6 8 : S p i k e  S S R % ( e )  =  1 0 0  
0 9 6 9 : D u p l i c a t e  D S A % ( f )  =  1 1 3  

A n a l y s t  R e p l i c a t e s  

L a b .  N o .  D S A % / R S A %  R e g u i r e d  R a n g e  

T 0 5 1 L - R  9 8  8 5 - 1 1 5  o r  ±  1  M D L  
0 9 6 5 - R  9 0  

A n a l y s t  C a l i b r a t i o n  C h e c k s  

L a t 3 . : — R e g u i r e d  R a n g e  

W p 2 8 4  # 2  9 4  8 5 - 1 1 5  o r  ±  1  M D L  
W P 2 8 4  # 2  9 6  

1-5 
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T A B L E  1 - 3  

C O P P E R  I N  W A R M  S P R I N G S  P O N D S  F I S H  T I S S U E  
( C o n t i n u e d )  

A n a l y s t  S p i k e s  

L a b j — N o ,  •  S S R %  R e q u i r e d  R a n g e  

T 0 5 3 L - S  9 9  7 5 - 1 2 5  o r  ±  1  M D L  
0 9 6 3 - S  8 9  

T i s s u e  S p l i t  
( b )  EPA M e t a l s  i n  F i s h  
( o )  N B S  M e t a l s  i n  B o v i n e  L i v e r  
' | EPA M e t a l s  i n  W a t e r  
) ® '  P r e d i g e s t i o n  S p i k e  

D i g e s t  S p l i t  

N o t e  

D S M  "  ( M i  / ^ ) / 2  *  1 0 0  

M e a s u r e d  V a l u e  K S A %  =  —  *  1 0 0  
T r u e  V a l u e  

S S R %  =  ( S p i k e d  S a m p l e )  -  ( S a m p l e )  ( D i l .  F a c t o r )  ^  

( S p i k e )  ( D i l .  F a c t o r )  

1-6 
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TABLE 1-4 

ZINC IN WARM SPRINGS PONDS FISH TISSUE 

L a b .  N o .  p  q / q  

T O 5 0 M  3 . 7 4  
T O 5 0 L  3 2 . 2  
T 0 5 1 M  6 . 1 8  
T 0 5 1 L  6 2 . 2  
T 0 5 2 M  6 . 1 2  
T 0 5 2 L  5 1 . 9  
T 0 5 3 M  5 . 3 1  
T 0 5 3 L  4 5 . 9  
T 0 5 7 M  3 . 9 6  
T 0 5 7 L  3 9 . 8  

O A / O C  S U M M A R Y  

0 9 6 1 : B l a n k  < 0 . 0 3 1  m g / L  
Q 9 6 2 : B l a n k  < 0 . 0 3 1  m g / L  
0 9 6 3 : D u p l i c a t e  D S A % ( a )  =  1 0 3  
0 9 6 4 : D u p l i c a t e  D S A % ( a )  =  1 0 0  
0 9 6 5 : S t a n d a r d  K S A % ( b )  =  9 5  
0 9 6 6 : S t a n d a r d  K S A % ( ° )  =  1 0 9  
0 9 6 7 : S t a n d a r d  K S A % ( ^ )  =  9 1  
0 9 6 8 : S p i k e  S S R % ( e )  =  1 1 2  
0 9 6 9 : D u p l i c a t e  D S A % ( f )  =  1 0 4  

A n a l y s t  R e p l i c a t e s  

L a b .  N o .  D S A % / R S A %  R e q u i r e d  R a n g e  

T 0 5 1 L - R  9 8  8 5 - 1 1 5  o r  ±  1  M D L  
0 9 6 5 - R  9 1  

A n a l y s t  C a l i b r a t i o n  C h e c k s  

L a b .  N o .  K S A %  R e q u i r e d  R a n g e  

W P 2 8 4  # 2  9 6  8 5 - 1 1 5  o r  ±  1  M D L  
W P 2  8  4  # 2  1 0 1  

1-7 
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TABLE 1-4 

Z I N C  I N  W A R M  S P R I N G S  P O N D S  F I S H  T I S S U E  
( C o n t i n u e d )  

A n a l y s t  S p i k e s  

L a b .  N o .  S S R %  R e q u i r e d  P a n o e  

T 0 5 3 L - S  1 0 6  7 5 - 1 2 5  o r  ±  1  M D L  
Q9 6 3-S 8 0 

T i s s u e  S p l i t  
( b )  E P A  M e t a l s  i n  F i s h  

N B S  M e t a l s  i n  B o v i n e  L i v e r  
E P A  M e t a l s  i n  W a t e r  
P r e d i g e s t i o n  S p i k e  

( f )  D i g e s t  S p l i t  

N o t e  

t > S A %  =  ( M l  + " m 2 ) / 2  *  1 0 0  

KSA% . M e a s u r e d  V a l u e  ,  J 0 ( )  

T r u e  V a l u e  

S S R %  _  ( S p i k e d  S a m p l e )  -  ( S a m p l e )  ( D i l .  F a c t o r )  #  

( S p i k e )  ( D i l .  F a c t o r )  

I - 8  
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TABLE 1-5 
PCP CONCENTRATIONS Or WARM SPRINGS PONDS FISH 

Reproductive 
Fillet Fillet^3' Reproductive (k) Lipid(a'k) 

Species Sex Lab No. (ppm) Lipid (ppm) (ppm) (ppm) 

Salmo gairdneri M T049 0.012 0.408 0.020(T) 1.48(T) 

Salmo gairdneri F T051 0.019 0.728 0.030(E) 2.79(E) 

Salmo gairdneri F T054 0.008 0.301 0.054(E) 1.04(E) 

Salmo gairdneri M 1055 0.024 0.462 0.008(T) 6.58(T) 

Salmo gairdneri F T058 0.012 0.577 0.042(E) 1.28(E) 

PA Notes 

Internal QA/QC sanple data available in files of contract laboratory. Independent 
s a i r p l e  b a n k  s a m p l e s  g e n e r a t e d  t h e  f o l l o w i n g  d a t a :  

Sample bank blank: Q970 <.005 ppm. 

Sample bank duplicate: Q972 
Whole Tissue DSA% = 114(°) 

Sanple bank standard: Q974 
K S A %  =  3 5 % ( d )  

( a )  p p m  P C P  o n  l i p i d  b a s i s  c a l c u l a t e d  a s  mq PCP in Tissue — 
kg lipid in Tissue. 

( b )  =  i f e S t e s  
E = Eggs 

DSM " - THI "?h2>/2 * 100 

I d )  KSffi -  M e a s u r e d  V a l u e  ,  1 0 Q  

True Vblue 

1-9 
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TABLE 1-6 
PCB CONCENTRATIONS OF WARM SPRINGS PONDS FISH 

Reproductive 
F i l l e t ^ 3 )  F i l l e t ( a ' k )  R e p r o d u c t i v e L i p i d ( a ' c )  

Species Sex Lab No. (ppm) Lipid (pan) (ppm) (ppm) 

Salmo qairdneri M T049 0.330 11.2 0.183(T) 13.6(T) 

Salmo gairdneri F T051 0.390 14.9 0.179(E) 16.7(E) 

Salmo gairdneri F T054 0.355 13.3 0.717(E) 13.8(E) 

Salmo qairdneri M T055 0.230 4.43 <0.05(T) <41.0(T) 

Salmo gairdneri F T058 0.386 13.2 0.433(E) 13.2(E) 

OA Notes 

Internal QA/QC sarrple data available in files of contract laboratory. Independent 
s a r r p l e  b a n k  s a n p l e s  g e n e r a t e d  t h e  f o l l o w i n g  d a t a :  

Sarrple bank blank: 0971 <.0004 mg/sample 

Sarrple bank duplicate: 0973 

Whole Tissue DSA% = 54%(d) 

Lipid Based DSA% = 98%<d) 

Sanple bank standard: Q975 
K S A %  =  6 9 % ^ e )  

\&lues are for PCB 1260. — 

ppn PCP on lipid basis calculated as mg PCP in Tissue 
kg lipid in Tissue. 

( c )  T  =  i f e s t e s  |  
E = Eggs 

( d )  D S A %  =  —  *  1 0 0  
( M i  +  M 2 ) / 2  

( e )  K S A J  =  H e a s u r e l V a l u e  „  1 Q ( )  

True Value 

1-10 
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S I L V E R  B O W  C R E E K  R E M E D I A L  I N V E S T I G A T I O N  
F I S H  T I S S U E  

I 

A T T A C H M E N T  I I  

C O N C E N T R A T I O N S  O F  A R S E N I C ,  C A D M I U M ,  C O P P E R ,  Z I N C ,  P C P ,  A N D  P C B  
I N  F I S H  T I S S U E - E X A M P L E S  F R O M  T H E  L I T E R A T U R E  



TABLE II-l . 
ARSENIC IN FISH TISSUE-EXAMPLES FROM THE LITERATURE 

. . Water Cone. Tissue Cone. 
C i t a t i o n  Ijocation Species/Tissue Exposure (ppm) yq /g  ppm(a)  

Gilderhus 1966(b) lab Biuegill 16 weeks .3 - 9.0 .3 - 9.0 
(Lepomis macrochirus) 
Adult and Immature 

IP brew ski 1976(b) lab Rainbow Trout (Salmo 40 days .05 2.5 (max) 
qairdneri ) eqgs. 

ULlman, et_. al. 1961 ( b )  N e w  Y o r k  C a l i c o  b a s s  ( Pomoxis Exposed to .10 - .47 
bake niqromaculatus)/ Sodiirn Arsenite No difference from 

nuscle fillet used as herbicide before and after 
treatment. 

F b k k a l a ,  e t .  a l .  1 9 7 2  ( b ) N e w  Y o r k  i & r i o u s  n u s c l e  N o t  G i v e n  N o t  G i v e n  . 5  ( m a x )  
Lakes 

Sandhu 1 9 7 7 ( b )  Not Given Various nuscle Not Given 2.5(max) 12.5(max) 
H (Uncontaminated) 
i 

E l l i s ,  e t _ .  a l _ .  1 9 4 l ( b ) s . E .  U S  V a r i o u s  w h o l e  f i s h  L i f e  s p a n  N o t  G i v e n  . 7 5  

Wisconsin Department Natural Various Edible Life Span Not Given <1.0 
of tbtural Resources Fbrtion 
1974(b)  

Kent and Johnson 1979 American Rainbow Trout Life Span .0015-.033 Not detected. 
Falls Reser- (Salmo oardneri )/ 
voir (Shake Edible portion 
River, Idaho) 

Olsen and Schell Puqet Sound Muscle/ Life Span 
English Sole 22—41(c) 
Ebver Sole <.05-51(c) 

Greichus Lake Mcllwaine, Mixed/Whole lifespan n=3, .003(x)(d) n=3, .35(x)(d) 
a b »  1 9 7 8  R i o d e s i a  c a r c a s s  

( a )  W e t  w e i g h t .  
( b )  F r c x n  P h i l l i p s  a n d  R u s s o  1 9 7 8 .  
( c )  E i r y  w e i g h t .  V / D  =  5 . 1 .  
( d )  E i r y  w e i g h t  d i v i d e d  b y  4 .  !  

.  ,  i  
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TABLE II-2 
CADMIUM IN FISH TISSUE-EXAMPLES FROM THE LITERATURE 

r *-• , . Water Cone. Tissue Cone. 
—tatlon location Species/Tissue Exposure (ppm) ug/q prWa) 

Havre, et. al. 1973(b)Marin^off Various/ Life span Not Given .002 - 033 
Norway Cbast rruscle? 

Lovett et. al. 1972(b)New York Various/ lifespan Not Given .02 - 10 
State Lakes muscle? 

Benait, et. al. 1976(b) Lab Brook trout 38 weeks .0034 (lowest kidney>liver> 
(Salvelinus fon- damaging con- gill>muscle 
tmalis )/varicus centration) 

Ebton, 1974(b) ^5 Bluegill 11  months .031-2.14 Not Applicable 
N o  e f f e c t  b e t w e e n  
.031 and .080 

V Kunada, et. al. 1973(b) lab Rainbcw trout _ 40 weeks Various liver=kidney> 
NJ (Salrrto g a i r d n e r i ) /  q i l l s > m u s c l e  

various 

of̂ Tura/T̂ es NatUral Srlta"*""6 U£*  ̂ "ot GiVe" "* tetected 

1973(b) 

Kent and Johnson 1974 American Rainbow Trout Life Span .001-.024 x=.51 
Falls Reser- (Salmo gairdneri) /  9 4  
voir (Snake Edible Portion Range*.32-.80 
River, Idaho) 

and Cimmings Illinois River Various/Edible Life Span .0001-.002 03 
i y / J l w  P o r t i o n  

Schroeder 1974(c) Hudson River Variois/Bdible Life Span .003-.006 .2-304 
Portion 

Schroeder 1974(c) Alabama River Varicus/Edible Life Span .006-.090 .8(max) 
Portion 

) 
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TABLE II-2 
CADMIUM IN FISH TISSUE-EXAMPLES FROM THE LITERATURE (Cont.) 

Water Cone. Tissue Cone. 
Citation Location Species/Tissue Exposure (ppm) uq/q ppm(a) 

Lucas, et. al_. 1970(°) Great Lakes Various/Edible Life Span Not Given .06 - 1.4 

01 sen and Schell Puget Sound Muscle Life Span 
1977 English Sole <.05(d) 

Dover Sole <.05(d) 

Kneip and Hazen 1979 Foundry Oove, Sunf isVEdible Life Span up to 10,000 .15 
New York portion mgAq (dry) in 

sediment 

Kneip and Hazen 1979 Foundry Cbve, Sunfish/Liver Life Span up to 10,000 7.2 
New York mq/kq (dry) in 

sediment 

H National Maine Atlantic 44 species/ Life Span Not Given <.025 
mslef5 SerViCe fflible one species 

exceeded 
.025 

Greichus, et. al. Lake Mcll- ^ Mixed/Whole Life Span n=3, .001(x) n=3, .03(x)(f) 
1978 waine, Rhodesia carcass 

( a )  W e t  W f e i g h t .  
| b )  F r o m  P h i l l i p s  a n d  R u s s o  1 9 7 8 .  
( ° )  F r o m  K e n t  a n d  J o h n s o n  1 9 7 9 .  
( d )  C r y  w e i g h t  w / D  -  5 . 1 .  
( ® )  F r o m  K n e i p  a n d  H a z e n  1 9 7 9 .  
( t )  C r y  w e i g h t  d i v i d e d  b y  4 .  

) 



0 

" 0 

TABLE II-3 
COPPER IN FISH TISSUE-EXAMPLES FROM THE LITERATURE 

. . Water Cone. Tissue Cone. 
Citation Location Species/Tissue Exposure (ppm) ug/q ppm(a) 

Qc>efc^( • Lab (Research Rainbow trout 
1972^ Hatchery) (Salmo qairdneri) 

Bone 92 weeks Not Given 7.3(c) 
eye " » 4 . 3 ( c )  
g i l l  "  »  4 ^ 9 ( c )  
intestine " » 9.6(c) 
kidney " " 12.9(c) 
iruscle " " 1 . 7 ( c )  

?Q^?h1nd Benoit ^ Brook trout Egg—Spawning .0094(max) Not Detected 
1 9 7 4 l D ;  ( Salvelinus fon-

t i n a l i s )  g i l l ,  
kidney, liver, 

M muscle 
M 
4^ Goett, et. al^. 1974(b) Lab Rainbow trout 107 weeks .003 >.003 

(Salmo qairdneri) 
liver 

QLsen and Schell 1977 Puget Muscle Life Span 
Sound English Sole .25-2(d) 

Cover Sole .*20-.25(d) 

Greichus et. al_. 1978 Lake McII- Mixed/Whole Idfe Span n=3,.010(x) n=3, 5.4(x)(e) 
waine, Rhod— carcass 
esia 

( a )  W f e t  w e i g h t .  
( b )  F r a n  P h i l l i p s  a n d  R u s s o  1 9 7 8 .  
( c )  E k - y  w e i g h t .  
J d j  D r y  w e i g h t  W / D  =  5 . 1  
( e )  D r y  w e i g h t  d i v i d e d  t y  4 .  

I 



TABLE II-4 ; 
ZINC IN FISH TISSUE-EXAMPLES FROM THE LITERATURE 

r i t - a 4-i^r, T . Water Cone. Tissue Cone. 
• tatl°" location Species/Tissue Exposure (ppm) yq/q ppm(a) 

a l •  t a b  ( R e s e a r c h  R a i n b o w  t r o u t  
1 9 7 2  H a t c h e r y )  ( Salmo qairdneri) 92 weeks Not Given 

eye " « 4003(c) 
s k i n  »  . .  9 0  ( c )  
g i l l  "  »  200( c )  
bone » .. 195 ( c )  
stomach " " l(c) 
liver •• .. 150(C) 
iruscle " •« 20 ( c )  
kidney » •« 125(c) 
intenstine " » 190( c )  

S l a t e r  1 9 6 l ( b )  [ a b  V a r i c u s / G i l l  N o t  G i v e n  N o t  G i v e n  B r o o k  t r o u t  
filaments (Salvelinus 

f o n t i n a l i s ) =  
[Zj cutthroat trout 
^ (Salmo clarkii) >  

Rainbcw Trout 
(Salmo qairdneri) 

Wisconsin Department Natural Various/Edible Ambient Not Given 3.0 - 18 3 
^ t u r a l  F t e s o u r c e s  W a t e r s  P o r t i o n  

1 9 7 4 ( b )  

Olsen and Schell 1977 Puqet Muscle/ Life Span Not Given 
Sound Enqlish Sole 17-25(d) 

Dover Sole 14-17 ( d )  

geichus, et. al. Lake Mc II- Mixed/Whole Lifespan n=3,.012(x) n=3, 12.0(x)(e) 
wame, carcass 
Rhodesia 

( a )  W f e t  w e i g h t  
| b j  F r a n  P h i l l i p s  a n d  R u s s o  1 9 7 8 .  

Cry v^ight. 
dj Dry weight W/D = 5.1 

(e) ary weight divided hy 4. 

I 
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TABLE II-5 
BACKGROUND FISH TISSUE CONCENTRATIONS OF ARSENIC, CADMIUM, 

COPPER AND ZINC IN THE UNITED STATES 

1978-79 1980-81 

85 §5 
GM Min_ Max Percentile CM Min Max Percentile 

As -16 -n4 2.08 .23 .14 .05 1.69 .22 

Cjd *04 -01 -41 .09 .03 .01 .35 .06 

Cu *86 .29 38.75 1.14 .68 .25 24.10 .90 

Z n  2 5 . 6 3  7 . 6 9  1 6 8 . 1  4 6 . 2 6  2 3 . 8 2  8 . 8 2  1 0 9 . 2  4 0 . 0 9  

All data in ug/g wet weight. GM = geometric mean. 

Source: Lowe, et. al. 1985. 
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TABLE 11-6 
PCP IN FISH TISSUE - EXAMPLES FROM THE LITERATURE 

„ T . Water Concen- Tissue Concen-
tion location Species/Tissue Exposure tration (ppm) tration (ppm) 

Fox and Joshi Lake Ontario Mixed/Whole Life Span Various Concentration 
carcass Factor = 104 

^b Fathead minncws 31 days .050 Concentration 
P6tty 1983 (Pimephales Factor; 174.284 

protnelas )/various 

Niimi and Cho tab Rainbcw trout 110 days Dietary of 2-20 
(Salmo gairdneri)/ 10 pg/kg 
various 

Niimi and Cho take Ontario Various/Various Life Span Not Given 1-10 

M M 
^ Pierce 1978 Lab Bluegill (Lepgnis Various Various Bile>Liver>Gills> 

macrochirus)/ Muscle 
various 

I 
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TABLE 11-7 
PCB'S IN FISH TISSUE - EXAMPLES FROM THE LITERATURE 

„ . . . . Water Cone. Tissue Cone. 
Citation Location Species /Tissue Exposure (ppm) ppm(a) 

Qreichus et al_. Dake Mcllwaine, CWarf bream/ Lifespan <.00l( b )  n=50: A1254,  1 .8 ( x ) ( b  
' Fhodesia Whole carcass A1260, .51 ( x ) ( b )  

Spot Tail/Whole " » n=50: A1254, 1.7(x)(b) 
Carcass A1260, <.5 ( x ) ( b )  

Greenheaded bream/ " » n=50: A1254, .93 ( x ) ( b )  
Whole carcass A1260, <.5 ( x ) ( b )  

Greenheaded bream/ " » n=5. A1254, .92 ( x ) ( b )  
Whole carcass A1260, <.5(x)(b) 

V " 1-35 Fathead minnow 30 days Various: 
03 (Pimepholes promeles) LC-50 for A1248 

Various 4.7 iq/i 
LC-50 for A1260 
=3.3 lq/1 

J^f7oe — —* E3b Fhthead minnows Various Concentration factor = 
(Pimepholes promeles) 126 for A1248 in females. 
Various Concentration factor = 

2727 for A1260 in females. 

f b f a n °  -  — ' '  S t r i p e d  b a s s  4 8  h o u r s  V a r i o u s  5 . 9  
i y H U  ( Morone saxitilis/ 

nuscle 

bjsk ^ al. Cayuga Lake, i^ke trout Life Span Not Given 13.0 
1979 New York (Salvelinus 

namaycush)/flesh 

^eaTSef v"WCo„posite Lifespan Not Given .13-14.6 
( 65% had at least 2.0 
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TABLE 11-7 
PCB'S IN FISH TISSUE - EXAMPLES FROM THE LITERATURE 

(Continued) 

r i i - a n ™  r  .  W a t e r  C o n e .  T i s s u e  C o n e .  
citation Locatlori Species Aissue Exposure (ppm) pnrn(a) 

V f e i t h  1 9 7 5  t a k e  M i c h i g a n  T h i r t e e n  s p e c i e s /  l i f e  S p a n  N o t  G i v e n  R a i n b o w  s m e l t  =  2 . 7 ( x )  
corrposite Lake Trout = 15.0 (x) 

Trout and Salmon 
>12 inches >5.0 ppm 

Siarksi and tab Brook trout 71 Weeks .00094 2.0 
Puglisi 1976 (Salvelinus 

f o n t i n a l i s ) / f i l l e t  

Snarski and 
P u g l i s i  1 9 7 6  L a b  B r o o k  t r o u t  7 1  W e e k s  . 0 0 0 9 4  9 . 0  

H (Salvelinus 
hH " —_______ i fontinalis) /Whole 

body 

'' Lake Ontario Variois/Whole Lifespan .055(x) 5.15(x) 
i y / 5  F i s h  

f i S  — —  R a i n b c w  T r o u t  3 2  W e e k s  1 5 . 0  p p m  1 0 . 2 ( x )  
(Salmo gairdneri)/ in diet 
Whole Fish 

Viet Vfeight 
I 

(b)  Cry Vfeight 

I 

I 
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TABLE II-8 
BIOCONCENTRATION FACTORS OF CADMIUM 

I  

on—,,-,— Bioconcentration EXiration 
3:52122 5  ̂ Chemical Factor (days) inference 

Rainbcw trout Whole body — r40 1/tn „ 
(Salmo qairdneri) 140 Kumada, et al. 

1973 
Rainbow trout 

galrd"eri ' ^miir, 33 at 4 tg/L ,Owks Kumada, etal. 
aio,:lde 1980 (CitSfTn 

USEPA 1980) 

5S.SSS **"*S«rde 3 490 Benoit, et aK 
f o n t i n a l l i s )  C h l o r i d e  1 9 7 6  

H S0?1 Muscle Cadmiun 181 „ , 
1 (Salvelinua Chloride 84 Benoit, et_ al_. 
O  f o n t i n a l l i s )  i 9 7 6  

Brock trout Muscle Cadmiun m q-» o i 
(Salvelinus chloride Sanqalanq and 
f o n t i n a l l i s )  F r e e m a n ,  1 9 7 9  

I 
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S I L V E R  B O W  C R E E K  R E M E D I A L  I N V E S T I G A T I O N  
F I S H  T I S S U E  

A T T A C H M E N T  I I I  

M E T A L S  I N  T H E  F I S H  O F  T H E  C L A R K  F O R K  R I V E R  -  H I S T O R I C A L  D A T A .  
METALS AND ORGANICS IN WATER - RI DATA 
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T A B L E  I I I - l  
M E T A L  C O N C E N T R A T I O N S  I N  A  B R O W N  T R O U T  ( S a l m o  t r u t t a )  C O L L E C T E D  

I N  W A R M  S P R I N G S  P O N D  N O .  3  I N  1 9 7 6  

C o n c e n t r a t i o n  
M e t a l  (  y i q / q  w e t  )  

A s  0 . 5 1  

C u  . 8 2 5  

C d  < . 0 5  

Z n  5 . 4 3  

S o u r c e :  D e n t  1 9 7 7 .  

I I I - l  |  
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T A B L E  I I I - 2  
AVERAGE CONCENTRATIONS OF CADMIUM, COPPER, AND ZINC 

I N  T R O U T  ( S a l m o  s p p .  )  M U S C L E  A N D  L I V E R  F R O M  T H E  
C L A R K  F O R K  D R A I N A G E  

M u s c l e  L i v e r  
M e t a l  u o / q  u q / q  

C d  . 1 9  . 6 9  

C u  1 . 4 7  H . 4  

Z n  6 . 3  3 8  

S o u r c e :  V a n  M e t e r  1 9 7 4 .  

1 1 1 - 2  
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T A B L E  I I I - 3  
AVERAGE CONCENTRATIONS OF CADMIUM AND COPPER IN TROUT 

(Salmo spp.) LIVER FROM THE UPPER CLARK FORK 
R I V E R  C O M P A R E D  T O  A V E R A G E  C O N C E N T R A T I O N S  O F  

C A D M I U M  A N D  C O P P E R  F R O M  R O C K  C R E E K  O F  
T H E  M I D D L E  C L A R K  F O R K  D R A I N A G E  

U C F R ( a )  R C ( b )  
M e t a l  u g / g  p g / q  

C d  1 . 1 ( 3 )  1 . 9 ( 3 )  

C u  1 4 ( 3 )  1 7 ( 3 )  

( a )  T h e  U p p e r  C l a r k  F o r k  R i v e r  s a m p l i n g  s t a t i o n s  i n c l u d e d  t h r e e  
b e l o w  t h e  W a r m  S p r i n g s  P o n d s  a n d  o n e  b e l o w  t h e  c o n f l u e n c e  w i t h  
t h e  L i t t l e  B l a c k f o o t  R i v e r .  

( b )  T h e  f i v e  R o c k  C r e e k  s t a t i o n s  w e r e  a l l  o n  t h e  m a i n  s t e m  o f  R o c k  
C r e e k .  

( c )  N u m b e r s  i n  p a r e n t h e s e s  a r e  t h e  n u m b e r  o f  s a m p l e s  u s e d  t o  
c a l c u l a t e  t h e  a v e r a g e .  

S o u r c e :  V a n  M e t e r  1 9 7 4 .  
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SSSre™' R™BMCTAL CDNCEOTRATIONS IN BROWN TROUT FROM 
™U ™E °-  ™E LITTLE BLACXFOOT RIVER; SAMPLING CONDUCTED SEPTEMBER 18-19,  1978 

iiSStion cSL No.  'S"  c "gtal^centration^ uq/q)_  

^a2aS (a)  1  17 »£® "<>g0 O M +0 27 0  43+0.15 0.16+0.08 4.45+1.85 
Clark fbrk-  12 241+15 164+18 n (ND-1.12)  (0 .02-0.291 (1.35-7.75)  
Williams-Tavenner(k) (218-267) JMKTO'I^ °-05±°-05 0.10+0.05 4.81+1.10 
L i t t l e  Black foot 8 213+13 }n£l 2  <Nt>"0-13> (0.05-0.20) (3.19=6.52) 

| f Jo-iL 0 0540.15 0.21+0.23 0.10+0.08 4.85+ 0.68 
— ( 239) (91"136) (ND-0.43) (ND-0. 56) (0.01-0.26) (3.53-5.76) 

SaSaSrk"  "  18 O-^-"  0-12+0.08 4.15+2.04 
Clark Fbrk- 14 297+31 286407 n n?~n'n? (0.06-l.36) (0.03-0.31) (1.90-5.37) 
Williams-Tbvenner (249-343)  (l f ,1-d A n ) /2.Ch'SL n-n±n-12 0.08+0.04 4.09+1.11 
L i t t l e  Black foot 15 285+23 7404^8 n L n  ' (ND-0.45) (0.02-0.17) (2.60-6.60) 240468 0.0240.04 0.07-10.07 0 1540 1 3 3 66+1 7Q 

• 249~338) (145-404) (NP-0.06) (ND-0.20) (0.03-0.50) (l.*49-6.*89) 

H S^ac^rk" 111 6 313 " 0.12+0.07~ 4.63+0.74 
V Clark Fbrk- 15 361+25 53^4118 n i o n l c  (0.22-1.41) (0.03-0.24) (3.79-5.58) 

Williams-T^venner (320-406) n63~767i °-09±0-H 0.05+0.04 3.83+1.20 
L i t t l e  Black foot 9 351+™ 467^37  (0.01-0.12) (1.90-6.46) Y 451+30 467+132 0.12+0.15 0.21+0.41 0 28+0 76 3 6Q+N SI 

!3I<H3?9)  (331-690)  (NEM).  39)  (NL6L,10)  (GJP^)  

IV 3 »»W« -  0.83+CL64 0 .0H0.02 3.52+0.58 
Clark Fbrk- 6 437438 qfidJs? n ^ T. (0-20-1.48) (ND-0.03) (3.12-4.18) 
Wi lliams-I^venner (406-503) (677^716 fwSh 'c?! °-41±0-57 0.13+0.16 3.92+1.04 
L i t t l e  Black foot 6 439+13 Qia+^ps n (ND-1.26) (0.02-0.45) (2.65-5.20) 

(394-498) ,77^13071 °;28^-37 0.22+0.35 0.18+0.29 3.7610.39 
" (- 94 498) (721-1397) (ND-0.97) (0.02-0.93) (0.02-0.76) (3.37-4.34) 

Warm^Springs^Po nds^gnd^Janr^Springs Cteekf ^ jUSt th® confluence of the o u t f a l l  fron the 

<b> Williams Thvenner section on the f^per dark Fbrk River was below Deer Ixxlge. 
Source: Phill ips 1982. 

I 



» 

v . '» y 

TABLE III-5 
CONCENTRATIONS OF ARSENIC, CADMIUM, COPPER, AND ZINC 

IN THE DISCHARGE FROM THE WILDLIFE PONDS (PS-llA) DURING THE SBC RI 

, Cd Cu Zn 
Date Tbtal^ a >  T b t a l D i s s  T o t a l D i s s ^ 3 )  T b t a l ^ 3 )  

12/05/84 .0096 <.0005 .010 .021 .015 .015 

12/25/84 .0078 <.0008 <.031 <.031 .035 .042 

1/30/85 .0062 <.0004 <.025 <.039 .102 .088 

2/13/85 .012 <.0012 <.017 .032 .186 .202 

2/13/85 .010 <.0012 <.026 .034 .163 .250 

2/27/85 .012 <.0011 <.027 .072 .075 .101 

3/13/85 .0081 <.0028 .076* .065 .033 .044 

3/27/85 .011 <.0015 .014 <.049 <.017 <.017 

4/10/85 .0159 <.0011 <.019* .043 <.014 .011 

4/24/85 .014 <.0005 <.014* <.013 .009 .011 

5/08/85 .013 <.0003 .018 .022 <.017 .015 

5/2 2/8 5  .013 <.00025 <.030 .038 <.011 .015 

6/05/85 .011 <.00025 <.015 .0098 <.012 .021 

6/19/85 .014 <.0010 <.021 .021 <.006 .023 

7/24/85 .018 <.0002 <.023 .048 <.006 .019 

8/29/85 .013 <.00025 <.021 <.005 <.017 .009 

* Not Validated due to requested reruns being past holding time. Reruns 
were requested to lower the MDL. 

Values reported in mg/L. 
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T A B L E  I I I - 6  
C O N C E N T R A T I O N S  O F  A R S E N I C ,  C A D M I U M ,  C O P P E R ,  A N D  Z I N C  

I N  T H E  W E S T  D E C A N T  T O W E R  D I S C H A R G E  D I T C H  

As Qj Cu Zn 
D a t e  T o t a l  (a ) Total ( a )  D j s s  .  Tin~foEaT( a > D i s s .  U )  T o t a l ( a  )  

12/05/84 0.0095 0.00070 0.019 0.044 0.148 0.206 

1 2 / 2 8 / 8 4  0 . 0 0 9 4  0 . 0 0 1 3  < 0 . 0 3 1  0 . 0 5 2  0 . 1 7 1  0 . 3 0 6  

1 / 3 0 / 8 5  0 . 0 1 2  0 . 0 0 1 8  < 0 . 0 2 5  0 . 0 5 6  0 . 4 1 5  0 . 5 2 4  

2 / 1 3 / 8 5  0 . 0 1 1  0 . 0 0 1 2  0 . 0 2 7  0 . 0 6 3  0 . 3 8 8  0 . 4 4 9  

2 / 2 7 / 8 5  0 . 0 1 4  0 . 0 0 1 3  < 0 . 0 2 7  0 . 0 6 5  0 . 3 0 8  0 . 3 7 9  

3 / 1 3 / 8 5  0 . 0 0 7 7  0 . 0 0 1 4  < 0 . 0 1 8 *  0 . 1 0 6  0 . 4 0 3  0 . 3 4 1  

3 / 2 7 / 8 5  0 . 0 1 6  < 0 . 0 0 1 5  0 . 0 6 5 *  0 . 0 9 7  0 . 1 5 5  0 . 2 8 5  

4 / 1 0 / 8 5  0 . 0 2 5  0 . 0 0 1 7  0 . 0 4 7 *  0 . 1 8 3  0 . 1 6 4  0 . 4 5 8  

4 / 2 4 / 8 5  0 . 0 1 4  0 . 0 0 0 8 0  < 0 . 0 1 4  0 . 0 9 4  0 . 0 0 9  0 . 1 9 5  

5 / 0 8 / 8 5  0 . 0 1 1  0 . 0 0 1 3  < 0 . 0 1 1  0 . 0 3 8  < 0 . 0 1 5  0 . 1 0 8  

5 / 2 2 / 8 5  < 0 . 0 1 2  < 0 . 0 0 0 2 5  < 0 . 0 3 0  0 . 0 7 2  0 . 0 1 5  0 . 1 0 2  

6 / 0 5 / 8 5  0 . 0 1 4  0 . 0 0 0 7 4  0 . 0 3 3  0 . 0 5 8  0 . 0 5 5  0 . 1 1 3  

6 / 1 9 / 8 5  0 . 0 1 4  < 0 . 0 0 1 0  0 . 0 2 6  0 . 0 4 4  < 0 . 0 0 6  0 . 0 8 4  

7 / 2 4 / 8 5  0 . 0 1 2  < 0 . 0 0 0 2 0  < 0 . 0 2 3  0 . 0 5 1  < 0 . 0 0 6 0  0 . 0 2 8  

8 / 2 9 / 8 5  0 . 0 0 5 7  < 0 . 0 0 0 2 5  < 0 . 0 2 1  0 . 0 1 7  < 0 . 0 1 7  0 . 0 4 7  

V a l u e s  r e p o r t e d  i n  m g / L .  
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T A B L E  I I I - 7  
PCP CONCENTRATIONS IN SURFACE WATER FOR SBC RI, 

1 9 8 4 - 1 9 8 5  

Proposed 
C o r i c e n t r a -  W Q  C r i t e r i a ^ 3 )  

S t a t i o n  L o c a t  i o n  D a t e s  t i o n s  ( p p m )  ( p p m )  

S S - 0 6  J u s t  b e l o w  M t .  1 2 / 0 3 / 8 4  0 . 0 5 4 ( b )  . 0 4 8  
P o s t  a n d  P o l e  
a b o v e  C o l o r a d o  
T a i l i n g s  

S S - 0 7  D o w n s t r e a m  o f  M t .  1 2 / 0 4 / 8 4  0 . 0 5 5 ( b )  . 0 4 8  
P o s t  a n d  P o l e  
s e v e r a l  h u n d r e d  
y a r d s .  B e l o w  
C o l o r a d o  T a i l i n g s .  

S S - 0 6  S e e  a b o v e .  2 / 2 5 / 8 5  0 . 2 0 0 ( b )  > 0 4 8  
S S - 0 6  E U p .  2 / 2 5 / 8 5  0 .  2 4 0  ( b )  . 0 4 8  

S S - 0 7  S e e  a b o v e .  2 / 2 5 / 8 5  0 . 0 1 4 ( b )  . 0 4 8  

S S - 0 6  S e e  a b o v e .  4 / 2 2 / 8 5  0 .  0 2 5 ( b )  # 0 4 8  
S S - 0 6  D u p .  4 / 2 2 / 8 5  0 .  0 2 7 ( b )  . 0 4 8  

S S - 0 7  S e e  a b o v e .  4 / 2 2 / 8 5  0 . 0 4 8 ( b )  > 0 4 8  

S S - 0 5  A b o v e  M t .  P o s t  7 / 2 2 / 8 5  < 0 . 0 0 0 4 4 ( b )  . 0 4 8  
a n d  P o l e ,  b e l o w  
M t .  S t r e e t  B r i d g e .  

S S - 0 6  S e e  a b o v e .  7 / 2 2 / 8 5  0 .  0 2 9  . 0 4 8  

S S - 0 7  S e e  a b o v e .  7 / 2 2 / 8 5  0 . 0 1 9  . 0 4 8  —  

( a )  H e d t k e  a n d  A r t h u r  1 9 8 5 .  

( b )  A n a l y z e d  p a s t  h o l d i n g  t i m e .  
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f i g u r e  m - i  : *  
T O T A L  A R S E N I C  C O N C E N T R A T I O N S  I N  T H E  

D I S C H A R G E  F R O M  T H E  W I L D L I F E  P O N D S  ( P S  - I I A )  
D U R I N G  T H E  S B C  R l .  

.020 

.019 | 

018 

017 /\ 
016 / \ 

0 1 5  / \  /  \  

014 / 1 \ 

012 /  /  

010 /  \  /  

009 \ / \ / 
.008 j \y 
007 / 

.006 N/ 
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